The Observation of Colloidal State by Ultrasound.
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Abstract.

The structural state of three physically diverse colloidal systems are presented along
with a brief description of the wide bandwidth ultrasonic spectrometer that was used in each

series of experiments.

Measurements of the ultrasonic phase velocity and attenuation have been made in cetyl
bromide emulsions undergoing flocculation. Particle size distributions, assuming that the
particles were spherical, have been fitted to the experimental data and are being compared
with those produced optically by differential interference contrast microscopy.

Modelled and experimentally measured ultrasonic attenuations and phase velocity
dispersions in kaolin slurries are shown for a range of dispersed phase volume fractions at a
fixed acoustic frequency. The measurements showed that the effects of flocculation are
reversed at a volume fraction of approximately 5%. The modelled data suggests that this is
~due to a widening of the floc size distribution at lower dispersed phase volume fractions.

Ultrasonic measurements were made on micellar solutions of di-block copolymers that
were dissolved in a long chain alkane. The solutions were shear sensitive, and possessed some
form of structure that depended on the concentration of the solute phase. This set of
experiments was performed in order to establish if ultrasound could be used to monitor the
structural state of a complex flnid or structured soft solid. An attempt to simulate the acoustic

interactions that were measured using the Allegra and Hawley model *” is presented, and a

comparison with published SANS “* measurements on similar solutions is made.
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